The immunodominance of Mycobacterium tuberculosis proteins malate synthase (MS) and MPT51 has been demonstrated in case-control studies with patients from countries in which tuberculosis (TB) is endemic. The value of these antigens for the serodiagnosis of TB now is evaluated in a cross-sectional study of pulmonary TB suspects in the United States diagnosed to have TB, HIV-associated TB, or other respiratory diseases (ORD). Serum antibody reactivity to recombinant purified MS and MPT51 was determined by enzyme-linked immunosorbent assays (ELISAs) of samples from TB suspects and wellcharacterized control groups. TB suspects were diagnosed with TB (n ‫؍‬ 87; 49% sputum microscopy negative, 20% HIV ؉ ) or ORD (n ‫؍‬ 63; 58% HIV ؉ ). Antibody reactivity to MS and MPT51 was significantly higher in U.S. HIV ؉ /TB samples than in HIV ؊ /TB samples (P < 0.001), and it was significantly higher in both TB groups than in control groups with latent TB infection (P < 0.001). Antibody reactivity to both antigens was higher in U.S. HIV ؉ /TB samples than in HIV ؉ /ORD samples (P ‫؍‬ 0.052 for MS, P ‫؍‬ 0.001 for MPT51) but not significantly different between HIV ؊ /TB and HIV ؊ /ORD. Among U.S. HIV ؉ TB suspects, a positive anti-MPT51 antibody response was strongly and significantly associated with TB (odds ratio, 11.0; 95% confidence interval, 2.3 to 51.2; P ‫؍‬ 0.002). These findings have implications for the adjunctive use of TB serodiagnosis with these antigens in HIV ؉ subjects.
The immunodominance of Mycobacterium tuberculosis proteins malate synthase (MS) and MPT51 has been demonstrated in case-control studies with patients from countries in which tuberculosis (TB) is endemic. The value of these antigens for the serodiagnosis of TB now is evaluated in a cross-sectional study of pulmonary TB suspects in the United States diagnosed to have TB, HIV-associated TB, or other respiratory diseases (ORD). Serum antibody reactivity to recombinant purified MS and MPT51 was determined by enzyme-linked immunosorbent assays (ELISAs) of samples from TB suspects and wellcharacterized control groups. TB suspects were diagnosed with TB (n ‫؍‬ 87; 49% sputum microscopy negative, 20% HIV ؉ ) or ORD (n ‫؍‬ 63; 58% HIV ؉ ). Antibody reactivity to MS and MPT51 was significantly higher in U.S. HIV ؉ /TB samples than in HIV ؊ /TB samples (P < 0.001), and it was significantly higher in both TB groups than in control groups with latent TB infection (P < 0.001). Antibody reactivity to both antigens was higher in U.S. HIV ؉ /TB samples than in HIV ؉ /ORD samples (P ‫؍‬ 0.052 for MS, P ‫؍‬ 0.001 for MPT51) but not significantly different between HIV ؊ /TB and HIV ؊ /ORD. Among U.S. HIV ؉ TB suspects, a positive anti-MPT51 antibody response was strongly and significantly associated with TB (odds ratio, 11.0; 95% confidence interval, 2.3 to 51.2; P ‫؍‬ 0.002). These findings have implications for the adjunctive use of TB serodiagnosis with these antigens in HIV ؉ subjects.
The detection and treatment of individuals who are at early stages of active pulmonary tuberculosis (TB) is critical for the successful control and elimination of TB (34, 38) . Mycobacterium tuberculosis is a slow-growing pathogen, and it takes months to years for an infection (and, presumably, reactivation) to progress to clinical TB. In resource-limited countries, the microscopic examination of smears made directly from unprocessed sputum are used for diagnosis, resulting in the identification of only advanced TB patients with high bacillary burden. In contrast, in industrialized settings the combined use of the fluorescence microscopy of decontaminated and concentrated sputum, mycobacterial culture, and nucleic acid amplification technologies permits the identification of patients with much lower bacillary burden and, thus, in the early stages of TB. Still, only around 50% of TB cases are rapidly diagnosed by optimized microscopy (5, 18) . While adjunctive amplification methods increase the yield of confirmed TB, albeit with added cost and delays, around 20% of TB cases remain without microbiologic confirmation (5, 18) . Additional tests that can enhance the rapid identification of patients at early stages of TB are required to add to the armamentarium of TB diagnostic tests.
The amplification power of immune responses potentially can detect TB at a low antigen threshold and without requiring a specimen from the site of infection. Assays that detect TB infection by measuring the gamma interferon release of circulating lymphocytes in response to M. tuberculosis-specific antigens (IGRAs) cannot distinguish active from latent TB infection (LTBI) (reviewed in reference 15) and have limited utility in patients with advanced HIV infection (3, 32) . In contrast, positive antibody (Ab) responses to several new antigens during active TB but not LTBI have been reported. However, most studies have focused on patients with advanced TB, and the utility of these responses appears to be limited in patients with low mycobacterial burden (reviewed in references 29 and 30).
Two immunodominant M. tuberculosis proteins, the 81-kDa malate synthase (MS; Rv 1837c, GlcB) and the 27-kDa MPT51 (Rv3803c), are reported to elicit Ab responses during early and advanced stages of TB in both HIV Ϫ and HIV ϩ patients (1, 2, 10, 16, 24, 27, 37) . This is important because HIV ϩ TB patients appear to develop Ab responses to a smaller repertoire of M. tuberculosis antigens than that of HIV Ϫ TB patients (24, 25) . In previous case-control studies with HIV Ϫ and HIV ϩ patients, pulmonary and extrapulmonary TB patients from settings in which TB is endemic demonstrated the presence of anti-MS and/or anti-MPT51 Abs in about 80% of the TB patients but not in tuberculin skin test (TST)-negative and -positive volun-teers (27, 37) . Similar studies with U.S. patients demonstrated that while anti-MS and/or anti-MPT51 Abs were present in only ϳ40% of the HIV Ϫ patients at early stages of TB, ϳ80% of the U.S. HIV ϩ TB patients were Ab positive (1). Nevertheless, combining serology with sputum microscopy improved the detection of TB in both groups compared to that of microscopy alone, and it led to the identification of 90% of HIV ϩ TB patients, compared to 60% by microscopy alone (1) . These findings are of high clinical relevance, since the rapid identification and treatment of early TB is crucial for HIV ϩ patients, in whom the dual infection leads to the acceleration of both diseases (20, 35) .
While antigen discovery, selection, and validation initially relies on case-control studies comparing known TB cases to healthy controls, such comparisons result in the overestimation of accuracy (14, 23) , and the real value of any antigen needs to be ascertained by cross-sectional studies in clinical settings where the TB suspects include patients with a variety of respiratory diseases. Subjects were bled at the time of enrollment, and sera were stored at Ϫ80°C until tested. Informed consent was obtained from all subjects. Approval for human subject research for U.S. subjects was obtained from the Institutional Review Boards of the New York University School of Medicine and the Albert Einstein College of Medicine, and for Indian patients from the Lala Ram Sarup Institute for TB, New Delhi, and the Post Graduate Institute for Medical Education and Research, Chandigarh.
Measurements, diagnoses, and definitions. Demographic and clinical information was obtained from interviews and medical records. A TST was considered positive if it was known or newly reported to be positive per CDC guidelines (4). The gold standard for TB diagnosis was a respiratory specimen culture positive for M. tuberculosis or, if culture negative, clinical and radiologic responses to ATT. Subjects were categorized as ORD if they had a respiratory culture negative for M. tuberculosis and an ORD diagnosis per a physician's discharge note. The diagnosis of nontuberculous mycobacterial lung disease (NTM) was based on diagnostic criteria according to the American Thoracic Society (36) .
Protein preparation. Recombinant bacterial expression plasmids pMRLB8 and pMRLB38, encoding C-terminal hexahistidine fusions of MS (Rv1837c) and MPT51 (Rv3803c), were obtained from the Tuberculosis Research Materials and Vaccine Testing Contract at Colorado State University. Recombinant proteins were expressed and purified essentially as described previously for pMLRB8-borne Rv1837c, with the exception that the final Ni affinity chromatographic steps were implemented on an AktaFPLC system (GE Healthcare) equipped with 1 ml HisTrapHP (GE Healthcare) columns (27) .
ELISAs. The ELISAs were performed as reported previously (27) . Briefly, wells of 96-well microtiter plates (Immulon 2HB; Dynax) were coated with MS or MPT51 at 4 g/ml (50 l/well). Sera diluted at 1:50 (for MS) or 1:25 (for MPT51) were added to the antigen-coated wells, and the bound Abs were detected with a mixture of protein A-alkaline phosphatase (1:2,000; Sigma) and anti-human IgA-alkaline phosphatase (1:1,000; Sigma) followed by p-nitrophenyl phosphate substrate (60 min at 37°C). The optical densities (OD) were measured at 405 nm. In each assay, the mean ODs of sera from the same 20 TST-negative healthy volunteers (negative controls) plus 3 standard deviations (SD) were used to determine the cutoff for positive Ab responses and the change in OD after the subtraction of the cutoff value (⌬OD). Two wells on each plate were processed as described above, except for the addition of serum. Sera from two patients with advanced TB known to be positive for anti-MS and anti-MPT51 Abs were included as positive controls. All sera were tested three times, and sera testing positive 2/3 or 3/3 times were considered positive.
Statistical analysis. Statistical analysis was performed using STATA software, version 9.2 (StataCorp, College Station, TX). A two-tailed ␣ of Ͻ0.05 was considered to be statistically significant. The t test was used when variables were normally distributed, and when skewed (e.g., all OD and ⌬OD values) the Mann-Whitney U test was used for two-group comparison or the Kruskall-Wallis test for multiple-group comparison. Categorical variables were compared with the chi-square test without correction for continuity. The Spearman rank test was used for correlations between ⌬OD values for MS and MPT51. Associations between a positive Ab response to either protein and the diagnosis of pulmonary TB were tested in logistic regression models.
RESULTS
TB suspects. Of the 180 TB suspects enrolled, 150 were included in the studies after the exclusion of 30 subjects who did not receive a confirmed diagnosis. Suspects were categorized as pulmonary TB (n ϭ 87) or ORD (n ϭ 63) ( Table 1) . Presenting symptoms in the two groups were mostly similar, although symptom duration was longer in the TB group. Table  2 lists the most common diagnoses of subjects with ORD categorized by HIV status.
Control groups. Asymptomatic U.S. control groups were categorized by TST result and HIV status, and if they were (Table 3) . Asymptomatic HIV Ϫ individuals from countries in which TB is endemic were TST Ϫ (n ϭ 8) or TST ϩ (n ϭ 12). Indian HIV Ϫ /TB (n ϭ 20) and HIV ϩ /TB patients (n ϭ 17) were pulmonary TB patients with positive smears on unprocessed sputum samples. All Indian subjects had received BCG vaccination during their early childhood years.
Anti-MS and anti-MPT51 Abs in asymptomatic control groups. There was no statistically significant difference in the median ODs for either protein between the U.S. control groups regardless of HIV status or TST or QFT results (Fig. 1) . Moreover, there was no significant difference in ODs for either protein between asymptomatic U.S. controls and asymptomatic individuals from settings in which TB is endemic regardless of TST result (data not shown). The highest OD values for MS and MPT51 in the HIV Ϫ /TST ϩ /QFT ϩ control group were from two different individuals, neither of whom developed any signs of active TB during a 3-year follow-up period.
Anti-MS and anti-MPT51 Abs in TB patients. The median Ab reactivity to both proteins was significantly higher in the U.S. HIV Ϫ /TB subjects than in HIV Ϫ /TST ϩ subjects but was significantly lower than that in the Indian HIV Ϫ /TB patients (P Ͻ 0.001) ( Fig. 2A and B) . Only 15/51 (29%) and 9/51 (18%) U.S. HIV Ϫ /TB patients had Abs to MS and MPT51, respectively, while among the Indian HIV Ϫ /TB patients, 15/20 (75%) had anti-MS and 6/20 (30%) had anti-MPT51 Abs. The median Ab reactivity to both proteins also was significantly higher in the U.S. HIV ϩ /TB subjects than in HIV ϩ /TST ϩ subjects (P Ͻ 0.001), and it was significantly higher than that of U.S. HIV Ϫ /TB subjects (P Ͻ 0.001). However, the median Ab reactivity for U.S. HIV ϩ /TB patients was only slightly lower than that of Indian HIV ϩ /TB (not significant for MS; P ϭ 0.045 for MPT51). Moreover, in contrast to the U.S. HIV Ϫ /TB patients, where few patients were Ab positive, 10/13 (77%) U.S. HIV ϩ /TB patients had anti-MS and anti-MPT51 Abs. Anti-MS Abs were detected in 20/20 and anti-MPT51 Abs in 19/20 (95%) Indian HIV ϩ /TB patients. Twenty-six suspects diagnosed to have TB refused HIV testing; 10/23 (43%) had anti-MS and 4/23 (17%) had anti-MPT51 Abs. Similarly to the U.S. TB patients, Ab reactivities to both proteins were significantly higher in Indian HIV ϩ /TB than Indian HIV Ϫ /TB patients.
Anti-MS and anti-MPT51 Abs in U.S. patients with ORD. The median Ab reactivity to both proteins was significantly higher for the HIV Ϫ /ORD group than the HIV Ϫ /TST ϩ group (P Ͻ 0.001 for MS; P Ͻ 0.003 for MPT51) and was not significantly different from that for the U.S. HIV Ϫ /TB patients ( Fig.  2A and B) . Of the HIV Ϫ /ORD patients, 7/22 (32%) had anti-MS and 5/22 (23%) had anti-MPT51 Abs. Ab reactivity was significantly higher in the HIV ϩ /ORD group than the HIV ϩ /TST ϩ group (P Ͻ 0.001 for MS; P Ͻ 0.007 for MPT51). In contrast to HIV Ϫ TB suspects, Ab reactivity in the HIV ϩ / ORD patients was much lower than that in the HIV ϩ /TB patients (P ϭ 0.052 for MS; P Ͻ 0.001 for MPT51). Of the HIV ϩ /ORD patients, 20/30 (67%) had anti-MS and 7/30 (23%) anti-MPT51 Abs. Two of the 11 ORD patients (18%) with unknown HIV status had anti-MS Abs, and none were positive for anti-MPT51 Abs. There were no significant differences in the Ab reactivities to both proteins between the different types of ORD (Fig. 3) . Of note, the HIV ϩ /ORD subject with the highest ⌬OD (Ͼ1.0 for MS and MPT51 Abs) had bilateral lung nodules and hilar adenopathy consistent with active TB but was diagnosed with pneumonia due to clinical improvement on treatment with antibacterial antibiotics. Association between positive Ab reactivity and pulmonary TB in U.S. TB suspects. In logistic regression models stratified by HIV status, a positive Ab response to MPT51 was strongly and significantly associated with the diagnosis of TB among HIV ϩ TB suspects (odds ratio [OR], 11.0; 95% confidence intervals [CI], 2.3 to 51.2; P ϭ 0.002), while no significant association was found for MS or for either of the proteins among HIV Ϫ /TB suspects. Ab reactivity to MS and MPT in U.S. TB patients according to clinical presentation. No significant differences in Ab reactivity were found between smear-positive and smear-negative TB samples either among HIV Ϫ or among HIV ϩ U.S. patients, and no significant differences were found when HIV Ϫ /TB patients were further categorized by the presence of cavitary lesions, which mostly were small and seen only on computed tomography (CT). Furthermore, no significant associations were found among U.S. TB patients between a positive Ab response to MS or MPT51 and symptom duration.
Correlation between Ab reactivity to MS and MPT51. Stratified by HIV status, Ab reactivity to the two proteins correlated very strongly in both U.S. and Indian HIV Ϫ /TB as well as HIV ϩ /TB patients (P Ͻ 0.001 in all correlations) (Fig. 4A to  D) , indicating that Abs to the two antigens are detected simultaneously in patients with active TB. Interestingly, while the correlation remained strong in the HIV ϩ /ORD patients (P Ͻ 0.001), it was much weaker in the HIV Ϫ /ORD patients (P Ͻ 0.033) (Fig. 4E and F) .
DISCUSSION
The results of this first cross-sectional study of U.S. TB suspects provide important insights into the value of MS and MPT51 for TB diagnosis in industrialized settings, and the comparison to control groups from settings in which TB is endemic allows inferences for such settings. This is also the first study wherein Ab responses to both proteins have been tested in asymptomatic subjects categorized on the basis of their IGRA results, confirming the lack of anti-MS and anti-MPT51 Abs in subjects with positive TSTs due to BCG vaccination, exposure to atypical mycobacteria, or LTBI. Moreover, there was no difference of Ab responses to either antigen between asymptomatic U.S. controls and TST Ϫ and TST ϩ individuals from settings in which TB is endemic. As was observed in the prior U.S. case-control study, both HIV Ϫ /TB and HIV ϩ /TB patients had significantly higher Ab reactivities than subjects with LTBI, and U.S. HIV ϩ /TB demonstrated significantly higher reactivities irrespective of CD4 ϩ T-cell counts, viral loads, or sputum smear results compared to those of HIV Ϫ /TB patients (1, 26, 37) . The evaluation of Ab reactivities in TB suspects with ORD revealed higher values in U.S. HIV ϩ /TB than U.S. HIV ϩ /ORD patients, while no such differences were observed among U.S. HIV Ϫ TB suspects. Among U.S. HIV ϩ /TB suspects, the strong and significant association of a positive anti-MPT51 Ab response with pulmonary TB is a finding of potential clinical relevance.
Ab responses to both antigens were higher in both U.S. and Indian HIV ϩ /TB patients than in the respective HIV Ϫ /TB patients. Interestingly, the anti-MS responses in the U.S. and Indian HIV ϩ /TB patients were similar, and the anti-MPT51 responses were only marginally greater in the Indian patients. The impaired granuloma formation and ineffective containment of M. tuberculosis in HIV ϩ /TB patients is known to result in high in vivo bacterial burden even when the patients are bacteriologically negative on sputum examination. Coupled to the polyclonal B-cell stimulation that accompanies HIV infection, the higher bacterial burden likely results in the stronger stimulation of the humoral responses in HIV ϩ /TB patients compared to that of the HIV Ϫ /TB patients (13) . That the   FIG. 2 . Antibody reactivities to MS (A) and MPT51 (B) in subjects with TB, other respiratory diseases (ORD), and controls, categorized by HIV status. Cutoff values were derived from the mean OD of HIV Ϫ /TST Ϫ healthy volunteers plus 3 standard deviations; ⌬OD, change in optical density after the subtraction of the cutoff value; •, sputum AFB smear positive; E, sputum AFB smear negative; Ind, Indian; bars show median ⌬ODs with interquartile ranges. The Mann-Whitney U test was used for two-group comparisons of median antibody reactivities. * , P Ͻ 0.05; ** , P Ͻ 0.01; *** , P Ͻ 0.001. bacterial burden influences Ab titers is supported by the significantly higher Ab reactivities to both proteins in advanced Indian HIV Ϫ /TB compared to early U.S. HIV Ϫ /TB patients. Note that the sensitivity of Ab detection with either antigen in U.S. HIV ϩ /TB patients in the current cross-sectional study is similar to the combined sensitivity with both antigens in our earlier case-control study, 77 and 80%, respectively (1) . The confirmation of the high sensitivity in the U.S., where TB can be diagnosed early due to the use of multiple technologies, and the high Ab responses in Indian HIV ϩ /TB patients together emphasize the value of these antigens in the rapid diagnosis of TB in countries where TB is rampant in HIV ϩ patients. Furthermore, the previously demonstrated diagnostic adjunct effect of serology with these antigens to sputum microscopy in U.S. HIV ϩ /TB patients (1), together with the strong association of a positive anti-MPT51 Ab response with active TB among U.S. HIV ϩ /TB suspects in this study, indicate that serology with these antigens is a valuable tool as an adjunct test to rapidly identify TB in HIV ϩ patients, even in industrialized settings where no serodiagnostic test has ever been found to contribute to TB diagnosis.
The lower Ab responses to both proteins in U.S. patients compared to that in Indian HIV Ϫ /TB patients are in accordance with our earlier case-control studies. Similar differences in reactivity to all other proteins that were tested in TB patients from industrialized and endemic settings have been observed (reviewed in reference 29). Considering that despite sputum induction and optimized microscopy ϳ50% of our patients were smear negative and ϳ10% were even culture negative, the low Ab reactivities likely are due to the detection of very early TB. Compared to countries in which TB is endemic, where most patients have symptoms for months before they access even the lowest levels of health care, the median symptom duration in our patients was ϳ4 weeks. While the vast majority of the TB patients in endemic settings have extensive pulmonary infiltration and cavitation by the time they are diagnosed, less than a third of our U.S. TB patients had cavitary lesions, and most of them were so small that they were seen only on chest CT. Studies with many infectious organisms have demonstrated significant correlations between pathogen burden and host responses (17, 33) , thus it is plausible that at such early stages of TB the titers of Abs are low and likely are trapped in immune complexes, making the detection of free Abs difficult. This is further supported by the observation that in our population the presence of neither smear positivity nor cavitary lesions had an impact on the level of Ab reactivity, while both of these clinical parameters were shown to have an impact on the Ab reactivities in Indian TB patients (37) . While the inclusion of serology with these two proteins is unlikely to improve the diagnosis of HIV Ϫ TB in industrialized countries, its value in settings in which TB is endemic, even with low HIV prevalence, likely will be much higher, although cross-sectional studies to confirm this remain to be done.
The presence of anti-MS and anti-MPT51 Abs in several TB suspects diagnosed with ORD could be ascribed to poor specificity with these antigens or the presence of incipient TB. All subjects diagnosed to have ORD had a high clinical suspicion for TB, either due to their risk factors or clinical features and/or radiographs characteristic of TB. The hypotheses that a number of these patients, particularly those who were HIV ϩ , have incipient TB is supported by the following observations: (i) HIV infection is a known risk factor for progression from LTBI to active TB, and Ab reactivities to MS and MPT51 had a similar strong and significant correlation in HIV ϩ /ORD and both HIV Ϫ /TB and HIV ϩ /TB patients; (ii) around 45% of HIV ϩ patients from a country in which TB is endemic with high risk for progression to active TB had positive Ab responses to MS and/or MPT51 (37); (iii) active TB was estimated to be present up to 1.3 years prior to diagnosis in HIV ϩ and up to 4.2 years in HIV Ϫ African gold miners (6); (iv) Ab reactivities against both MS and MPT51 were shown to be increased by months to years in HIV ϩ subjects from the U.S. and India before developing clinically detectable active TB (26) ; and (v) Abs to other M. tuberculosis-specific antigens (ESAT-6, CFP-10, and PPE55) have been reported to emerge 24 to 30 months before the clinical diagnosis of active TB (7, 9, 26, 28) .
It is possible that the Ab responses in some of the ORD patients, particularly in HIV Ϫ patients, are due to the lack of specificity of MS and MPT51 for the serodiagnosis of TB, since neither is M. tuberculosis specific and genes that show Ͼ80% homology are present in other mycobacteria, including M. avium, M. kansassi, and M. intracellulare (12, 39) . However, we do not consider this to be the likely explanation for most ORD patients with positive Ab responses, because (i) in prior studies, anti-MS Abs were not detected in patients with lung infections due to atypical mycobacteria, pneumonia, or lung cancer (8, 10); (ii) in our studies, subjects with ORD due to NTM did not have higher Ab responses than subjects with ORD due to other etiologies; (iii) consistently with the high specificity reported in other studies (1, 21, 27) , most of our asymptomatic subjects lacked positive Ab responses to both proteins regardless of HIV status, history of BCG vaccine, or LTBI; and (iv) consistently with our findings, Ab reactivities to M. tuberculosis-specific proteins (TB9.7, ESAT6, and CFP10) were higher in Gambian TB suspects diagnosed with ORD than in BCGvaccinated healthy controls from Denmark (22) .
Unfortunately, the long-term monitoring of our ORD patients was not feasible, making it impossible to determine the prognostic value of the high Ab responses in some of these patients. Although response to antibiotics plays a major role in the clinical decision of ruling out TB, studies from settings in which TB is endemic have shown that between 8 and 44% of smear-negative TB patients who ultimately had positive mycobacterial cultures showed symptomatic responses to a trial of antibiotics (19) . Thus, although all ORD patients had negative mycobacterial cultures, it is possible that despite clinical response to antibiotics, some of them had underlying incipient or culture-negative TB. Of note, the patient with the highest ⌬OD values in the HIV ϩ /ORD group had bilateral lung nodules and hilar adenopathy that was consistent with active TB but was diagnosed with community-acquired pneumonia due to clinical improvement on treatment with antibiotics. Longterm monitoring would have further allowed serial assessments of Ab reactivities in ORD patients over time to determine whether increases wane or persist. Progression from LTBI to active TB is likely a dynamic process between resolution and progression in the early stages of the disease, depending on the regulatory mechanisms activated (11, 31) .
In summary, these results suggest that among U.S. HIV ϩ /TB suspects, Ab responses to MPT51 can help differentiate active TB from ORD, which likely is generalizable to HIV ϩ patients in settings in which TB is endemic. The prognostic potential of anti-MS and anti-MPT51 Ab responses for identifying incipient TB or a risk for progression to TB should be assessed in longitudinal studies.
